Radical neck dissection (RND) followed by adjuvant chemoradiotherapy has been a common treatment strategy for advanced head and neck cancer. In patients with some problems such as general illness, reconstruction of the surgical defect using a pectoralis major myocutaneous flap (PMMCF) is still a feasible option. Fracture of the clavicle has been reported as one of the rare complications after RND and the incidence is approximately 0.4 to 0.5%.
contrast-enhanced magnetic resonance imaging besides the obvious metastatic lymph node by contrast-enhanced CT that were suspected lymph node metastases (►Fig. 1). Therefore, RND, subtotal glossectomy, and simultaneous reconstruction using a PMMCF were performed. The PMMCF was elevated from the chest wall and moved upward. The clavicular periosteum around the pectoral branches of the thoracoacromial vessels was excised from the cervical and thoracic sides, and the periosteum on the inferior surface of the clavicle was detached and reflected to drop it downward. 7, 8 The PMMCF was brought to the oral cavity via the subclavian route for reconstruction of the defect of the tongue (►Fig. 2).
The surgical specimen showed lymphatic, vascular, and perineural invasions in the primary lesion and multiple cervical lymph node metastases. Consequently, postoperative radiotherapy to the primary site and whole neck was scheduled. Concurrent chemotherapy was not administered because of her renal dysfunction. The primary and cervical site was irradiated at a dose of 50.4 Gy. The supraclavicular site and whole clavicle were not irradiated (►Fig. 3).
One month after postoperative radiotherapy, the left clavicle was fractured when she raised her left hand and took hold of the handrail of a flight of stairs. She complained of limitation in her left shoulder movement without any pain Fracture of the Clavicle following Radical Neck Dissection and Reconstruction Nariai et al. 139
and was referred to the department of orthopedics. Physical examination showed anteromedial displacement of her left shoulder. X-ray and CT scan revealed a fracture at the inner two-thirds of the clavicle (►Fig. 4). The patient chose conservative treatment.
Six months later, tumor reoccurred in the left floor of the mouth. Chemotherapy with 5-FU, cisplatin, and cetuximab (FP þ Cmab) was planned, but an infusion reaction caused by Cmab (Grade III-IV, CTCAE version 4.0) occurred. Therefore, the FP þ Cmab regimen was changed to FP regimen. After one course of the FP regimen, her performance status become worse and the patient received best supportive care. The patient died of recurrent tumor 15 months after primary treatment.
Discussion
Fracture of clavicle following RND is a rare, late postoperative complication, which is one of the pathological conditions in the clavicular region including infection, osteonecrosis, dislocation, and hypertrophy of the sternoclavicular joint (SCJ). 9, 10 With an incidental swelling, it has been also reported as a pseudotumor. 11 When a slow growing mass in the SCJ occurs after RND, recurrent or metastatic disease, postradiation sarcoma, and infection should be ruled out. If a neoplastic lesion is suspected, a biopsy is essential.
11-13
Imaging modalities also play an important role in the assessment and management of fracture of the clavicle after RND.
14 Previous reports pointed out the following causes of fracture of the clavicle after treatment of head and neck cancer: (1) avascular necrosis of clavicle after RND, (2) dislocation of the shoulder position after RND, (3) imbalance of the muscles associated with the clavicle after RND, (4) influence of radiation therapy such as ostitis and osteonecrosis, and (5) reduction of blood supply associated with PMMCF harvesting and leading the flap to the oral cavity via the subclavian route.
Temesvari and Vandor postulated that the reason was avascular necrosis due to poor blood supply following resection of the sternocleidomastoid muscle. 13 However, Ord and Langdon stated that stripping of the sternocleidomastoid muscle alone is unlikely to cause avascular necrosis, and ligation of the suprascapular artery, which is a nutrient artery to the clavicle, in lower neck dissection could be a cause.
9
The muscles attached to the clavicle consist of the sternocleidomastoid, trapezius, deltoid, subclavius, and pectoralis major muscles. In classical RND, the sternocleidomastoid muscle and accessory nerve are sacrificed. Shoulder symptoms occur in 18 to 70% of patients in modified neck dissection and 29 to 39% of patients in selective neck dissection that spinal accessory nerve has been spared. 15 The sacrifice or injury of the accessory nerve results in paralysis of the trapezius muscle. RND disrupts the balance between cranial traction and caudal traction. Therefore, downward contraction of pectoralis major is unopposed and a vertical stress fracture of the clavicle might occur. 5, 11, 16 Paralysis of the trapezius muscle results in the drooping of the shoulder. Shoulder drooping tends to pull the lateral clavicle down and therefore the medial clavicle is mobilized upward and forward, and the increased weight of the upper limb is no longer upheld by the trapezius muscle.
10,11,17
Fracture of the clavicle following radiotherapy for breast carcinoma and Hodgkin's disease has previously been reported. 18, 19 Bone change after radiotherapy is quite common. Bone complications related to radiotherapy include pathological fracture, bone sequestrum, and bone necrosis, which result from damage of the blood supply. the blood supply of the bone is usually through its periosteum and surrounding muscles, the injury of its periosteum and division of the overlying pectoralis major muscle might damage the blood supply of the clavicle and result in malnutrition of the clavicle.
5
In our case, trauma and metastasis in the clavicle were not recognized, and the subclavicular site and whole clavicle were not irradiated. Therefore, a muscular dynamic factor, dislocation of the shoulder position, and reduction of blood supply associated with RND and PMMCF are thought to be the causes of the fracture of the clavicle. However, wide periosteal stripping, which is needed to lead the bulky island of PMMCF to the oral cavity via the subclavian route, would be considered to increase the risk of the fracture.
When this complication occurs, the patient has little pain in the clavicular site and our patient had no complaint of pain. The reason for this is resection of the superficial branches of the cervical plexus (C2-4). This would be followed by reduced sensitivity of the periosteum of the clavicle and SCJ because the supraclavicular nerve is derived from C4.
9
Trapezius muscle is innervated by accessory nerve and cervical plexus. Previous studies have reported that motor input from the cervical plexus to the trapezius muscle was provided in 32 to 75% of cases. [20] [21] [22] [23] Kim et al demonstrated that the trapezius muscle receives a motor input from C4 in 83% of cases, C3 in 46% of cases, and C2 in 8% of cases.
24
Moreover, Pu et al histochemically revealed the presence of the motor nerve in the cervical plexuses that elicited no response to stimulation by electroneurography. They also suggested that intraoperative trauma and tension create dysfunction of some nerves. 25 Although C2, C3, and C4
inconsistently provide motor input to the trapezius muscle, careful preservation of these cervical plexus in RND would contribute to prevention of the pathological conditions affected in the clavicular region, which include fracture of the clavicle, dislocation, or hypertrophy of the SCJ by minimization of shoulder syndrome.
Conclusion
Fracture of the clavicle is a rare complication following treatment of head and neck cancer, but we have to recognize the occurrence of the fracture as a phenomenon resulted from the pathological conditions affected in the clavicular region and try to reduce the factors related to this complication to maintain of quality of life after the treatment.
